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Characteristics and controlling factors of pore features in the Putaohua
oil reservoir in the Block Zhao-35,Daqing oilfield

Chen Wei',Li Peng' ,Peng Chengwen® and Zhang Bairen'

(1. School of Energy Resources ,China University of Geosciences , Betjing 100083 , China ;
2. No. 8 Oil Producer of PetroChina DagingQOilfield Co. Lid ,Daqing , Helongjiang 163514 , China)

Abstract; A statistic analysis of lithology, thin section, SEM observation and mercury injection data reveals the
physical properties and pore structures of the reservoirs in the study area. It suggests that the Putaohua reservoir
is characterized by medium porosity and middle-to-high permeability. Its pore types include normal intergranular
pores, reduced intergranular pores and intragranular dissolved pores. The reservoir also features in low displace-
ment pressure, low median capillary pressure, well-developed microscopic pore structure, and medium-to-large
pore throat. Five parameters, namely the porosity, permeability , displacement pressure , mean pore throat radius
and mercury-injection saturation ,are used to classify the reservoirs in the area into four types. Type [ has large
pore and wide throat;type II has medium pore and medium throat;type Il has medium to small pore and small
throat ;and type IV has small pore and micro throat. They are supreme, good, fair and poor reservoirs respectively.
The reservoir qualities are controlled by sedimentation, compaction and cementation,among which sedimentation
is predominant. Reservoir quality of underwater distributary channel sand is the best.
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Fig. 1  Frequency distribution of porosity of the Putaohua
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Fig. 2 Frequency distribution of permeability of the Putaohua

oil reservoir in the study area
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Table 1 Physical parameters of the Putaohua oil reservoir in the study area

s 512 42, v/ B,
o P _ FLEEAE/ um _ fLE A Lﬁ}]ﬁ?ﬁn\?ﬁ SRR B
SN F-HME LRI R/ pm DM, % WEA/um WE{H, %
55 142 - 14 5 0. 36 0.11 0. 06 0.10 14. 26 0.25 41.97 2.34 0.29
55 142 - 14 9 3.52 1.37 0.85 2.50 23.17 2.50 70. 18 3.08 0.53
J5 142 - 14 14 0.27 0. 10 0.08 0. 10 22.93 0.16 51.55 1.72 0.36
J5 142 - 14 25 20. 28 7. 68 5.36 10. 00 27.15 10. 00 59.77 3.67 0. 68
5 168 — 14 15 6.22 2.05 0.14 4.00 13.40 4.00 74. 84 4.02 0.01
55 168 — 14 20 7.54 2.72 0.43 4.00 17.45 4.00 59.11 4. 16 0. 30
55 168 — 14 25 5.30 1.49 0.32 2.50 16.79 2.50 52.54 3.90 0.29
553 8 9.59 4.22 2.40 2.00 16. 60 4.00 42.30 3.01 0.51
553 10 1.92 0.41 0.07 0.10 22.00 0.50 46. 20 1.70 0. 68
3 14 6.71 1.89 0.70 2.00 22.20 4.00 46. 30 2.67 0.23
7 805 24 8.48 3.64 3.50 4.00 23. 60 6. 00 54. 40 2.75 0. 68
7 805 25 8. 46 3.46 3.18 4.00 22.60 6. 00 52.90 2. 80 0.62
75 805 26 7.21 3. 11 2.50 4.00 21.80 6. 00 45.10 2.82 0.59
75 805 27 14. 82 5.18 4. 81 6. 00 17. 80 8.00 27. 80 2.50 0.63
75 805 28 12.53 5.92 6.90 6. 00 23.00 8.00 45.40 2.47 0.79
F5k 136 -38 H 9 7.58 3.60 0.97 4.00 27.92 4.00 62. 65 4.24 0.50
F5 k136 -38 I 12 9.63 4. 44 2.99 6.30 32.07 6.30 81. 30 3.79 0.69
%35 3 5.31 1. 86 0.78 2.50 19. 54 4.00 45. 61 4. 00 0.52
535 JF 5 9.55 3.92 1.25 6. 30 20. 05 6.30 70. 96 4.37 0.52
235 3 9 7.55 3.30 0.98 4.00 24. 83 4.00 60. 25 4.22 0.50
435 JF 13 14. 83 7.49 7.71 10. 00 36.93 10. 00 77. 81 3.62 0. 83
%35 JF 17 11. 61 5.67 4.40 6. 30 34.32 6.30 62.38 3.79 0.75
%635 JF 20 9.55 3.82 1.53 4.00 18. 50 6. 30 64. 84 4.35 0.58
235 3 24 14.76 6.42 6.35 6. 30 29.01 10. 00 59.79 3.60 0.79
238 17 6.23 2.41 0. 84 4.00 21.35 4.00 74.35 4.13 0.50
238 1 19 9.53 3.59 0. 84 4.00 19. 63 6.30 57. 44 4.31 0.43
38 Jf 26 9.52 4. 16 2.11 6. 30 25.82 6. 30 75. 46 4. 40 0. 64
538 I 43 20. 45 7.61 6. 89 10. 00 30.90 10. 00 66. 99 3.56 0.76
38 JF 47 20. 38 6. 38 1.50 10. 00 16. 29 10. 00 55.50 4.67 0. 47
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Table 2 Characteristic parameters of mercury-injection of the Putaohua oil reservoir in the study area

LRI, MY RRER  RIGBRER  HERIET) EEPE

I BERE Gd o wzag  OIRE e o % MPa  JEJi/MPa
J57 142 - 14 5 0. 80 0.09 27.51 0.30 75. 15 34. 19 2.06 13.70
957142 - 14 14 1.02 0.09 19.01 0.37 85.49 28. 67 2.76 9. 66
F5 142 - 14 25 1. 05 6.41 0.57 0.38 91.95 13.58 0.04 0.14
F5 168 — 14 15 0. 48 1.21 3.33 0.33 68. 99 28.49 0.12 5.50
J5 168 — 14 20 0.58 1.73 2.41 0.36 75.53 21.07 0.10 1.73
75 168 — 14 25 0. 60 1. 11 3.53 0.28 75. 87 22.38 0.14 2.42
753 8 0.44 0 0 0.44 74. 80
353 14 0. 50 0 0 0.28 76. 10
55 805 24 0.78 0 0 0.43 87. 10
5% 805 26 0.69 0 0 0.43 85.30
5% 805 27 0.96 0 0 0.35 93. 30
F5H 136 =38 - 9 0.43 2.19 1.93 0.48 74. 36 20. 18 0.10 0.79
F54k 136 -38 I 12 0.73 3. 66 1.04 0. 46 86. 09 18. 56 0. 08 0.26
35 Jf 3 0. 64 1. 46 2.74 0.35 80. 81 20. 08 0.14 0. 98
35 5 0. 60 2.74 1. 60 0.41 78.77 18.43 0. 08 0.62
%35 4 9 0.59 2.14 1.97 0.44 78.13 20. 55 0.10 0.78
35 Jf 17 0.78 4. 60 0. 82 0.49 87.38 14. 15 0. 06 0.17
235 20 0. 63 2.73 1.59 0.40 80. 09 17.17 0. 08 0.48
238 4f 17 0. 63 1. 80 2.29 0.39 79.93 15.57 0.12 0.92
238 4 26 0. 68 3.21 1.37 0.44 82.41 11.79 0. 08 0.36
538 Jf 47 0.63 4.23 1. 10 0.31 80. 54 15.07 0.04 0.50
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Table 3 Classified evaluation of reservoirs in the study area
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Fig. 4 Capillary-pressure curves of different types of reservoirs in the study area
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Fig. 5 Sedimentary microfacies in the Putaohua reservoir of the study area
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Fig. 6 Physical property comparison of sedimentary microfacies of the Putaohua reservoir in the study area
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